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Abstract:
The project’s main objective is to study and assess the current situation and future setup
of implementing smart solutions technologies, and the main challenges facing the growth in
Dubai in general and the Hor Al Anz neighborhood in Dubai in particular. The expected results
and outcomes of this study are illustrated in this research report. The project report consists of
5 parts. Part 1 covers the implemented initiatives and presents the problem statement and the
historical background of the case study area by showing why did I select the Hor Al Anz
neighborhood in Dubai (Figure 1 below). The purpose of the study is to understand and highlight
the challenges that are facing people and identify the problems to try to find smart solutions for
the neighborhoods and indicate the project definition and goals to be achieved by using strategic
approaches and smart, sustainable targets. Part 2 provides an overview of the literature review
and what other similar work has been done in the same areas even in the UAE or in other
countries. Part 3 presents the methodology which contains the description of all the phases
informing the research. Part 4 presents the Project Analysis which contains (General tours,
Secondary data, Similar Solutions, Decision Making, and Expected Results/ project Deliverables).
Part 5 presents the conclusion and a set of recommendations based on the review of all the above
points for effective ways intended to go about solving the problem and the data analytics tools
which will be used to offer people’s needs and expectations.
Key words: Low income neighborhoods, Sikka’s smart solutions, Smart Urban solutions,
Sustanabile solutions, Smart shades with Solar panels, Developing Sikkas by using smart
solutions.

Figure 1. Hor Al Anz area by km2
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1. Chapter 1
1.1.

Background:

With the development in urban planning in Dubai after 2008, the orientation was to develop
the strategy of Dubai and work to make most areas in the emirate in line with the needs and
requirements of the population. This development has been done in some places in Dubai, which
caused a change in the traditional patterns of life in these areas. On the positive side, they were
transformed into smart, developed areas, and on the negative side, the population was displaced
to other areas, and the cultural fabric changed.
At the beginning of choosing low-income neighborhoods in Dubai, my focus was on
searching for an area with a high population density so that I could study the needs and
requirements of individuals in this region to make smart solutions through this study to provide
some means of comfort and happiness through developing challenges and problems for
neighborhoods.
In the case study, it is known that the road and transportation network is not well
organized in low-income neighborhoods, in addition to the mixed-use of all services in one place,
residential, official, commercial, health, and religious. Moreover, the lack of pedestrian paths
with the risk of pedestrians walking in vehicle areas and insufficient parking spaces. I expected
that densely populated neighborhoods would face more problems and challenges than others.
Through the opinions of people, which is available as open data on the internet, I have noticed
that the problem of high temperatures and the lack of shaded areas to walk is a problem that
worries most people because most people in that regions are walking on foot. Also, there is
insufficient lighting at night in residential areas, which is far from shops; this leads to a sense of
dread and insecurity in the area. There are some low incomes neighborhoods in Dubai. The
researcher would like to do a smart study to find smart solutions for these areas, as there is less
interest in these areas from a planning point of view. These smart solutions will help upgrade
these neighborhoods in a clear, enhancement and developed way.
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Considering the problem of high temperature and the lack of shaded areas during the day
as well as the increase in dark areas at night, I made a tour between neighborhoods to make
study selection of neighborhood based on buildings height, such as Al Rashidiya, Hor Al Anz and,
Abu Hail. Hor Al Anz was chosen as most of its buildings are (ground + 4 floors) (Figure 3), and
the pedestrian there is a lot. While Al Rashidiya neighborhood buildings are ground and first
floors only (Figure 2), as well as the frequent use of cars and a lack of pedestrians in it.

Figure 2. Al Rashidiya building height

Figure 3. Hor Al Anz building height

In the case study, I will talk about one of the main populated areas in Dubai, which is Hor
Al-Anz. The increase in the density of migrant workers to Hor Al-Anz, with the absence of green
areas and the lack of organization of movement paths and cars, caused the migration of its
people, from Emirati citizens to other neighboring areas. The neighborhood's streets became
crowded with pedestrians with no shaded places for pedestrians for long distances, which
became a big problem due to the high and continuous temperatures in the United Arab Emirates.
Hor Al-Anz neighborhood appears a traditionally designed neighborhood in Dubai, and
this neighborhood shows the cultural and urban transformation that caused the migration of its
people from it, and most of the neighborhood turned into commercial areas that include popular
restaurants, cafes, a metro station, mosques, schools, a garden, and labor housing. The
population of it is around 83,187 people. (Center, 2019).
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A)

B)
Figure 4. Hor Al Anz neighborhood (Daytime)

Hor Al Anz neighborhood in Dubai is one of the low-income neighborhoods where
immigrants from East Asia work. I will highlight an overview of the study of urban development
in this area and the data analysis, statistics and causes of the streets planning problem, places
for pedestrians, parking places, street lighting methods, and how to develop all of these using
smart methods to meet the needs of people in the neighborhood.

A)

B)
Figure 5. Hor Al Anz neighborhood (Nighttime)
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1.2.

Statement of problem:

The main challenges facing low-income neighborhoods in Dubai are:


Most of the people who live in these areas are low-income immigrants, and there is less
interest in these areas from a planning point of view.



Overcrowding in these neighborhoods, which affects the streets and residential places.



The proposed smart solutions should comply with the climatic conditions of the country
where the temperature is high.



There are no separate lanes for cars from pedestrian lanes due to increasing the
pedestrian ratio in these neighborhoods over the car percentage.



The problem of lighting poles also appeared, as they became used continuously due to
the presence of shops and restaurants in all parts of the region, which led to a high waste
of energy use, as well as an increase in the cost of using electricity. Moreover, the lack of
light in the residential area in the neighborhoods.

Based on the above challenges, and knowing the nature of the problem, it was necessary to think
of smart solutions such as the digital transformation of these low-income neighborhoods.

1.3.

Project goals:

Hor Al Anz is one of the most overlooked areas in Dubai, despite the presence of a community
full of life and pedestrians, and this is rarely seen in Dubai as most areas people drive their cars
instead of walking.
The main objectives and outcome for implementing smart solutions such as the electronic shades
to shade pedestrian areas and create green areas next to pedestrian traffic paths and smart
digital lighting on the floor in Hor Al Anz- Dubai are:


Treating the neighborhood with some smart solutions to provide a comfortable
environment for the own people to be able to return to the neighborhood again.
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Make migration people feel that they are important in society, and to increase their selfconfidence.



Reducing pedestrians standing and walking in sunny places due to the high temperature
in the country with increasing the green spaces and repairing the exterior walls.



Reducing the electrical energy sources used in lighting the columns by providing natural
and renewable lighting sources.



Upgrading the neighborhoods in a clear, enhancement and developed way.



To state the problem of the gap in the neighborhoods and know the reasons behind the
huge gap between old and new neighborhoods.



To investigate and understand the effect of smart transportation on urban communities
planning.



To emphasize the validity of a low-density sustainable city with new smart innovation
technology.



To focus on the polycentric improvement of neighborhoods since it is the most fitting
methodology for transforming Hor Al Anz into a sustainable, resilient neighborhood.

1.4.

Methodology:

In the methodology, the research investigates the gap between the old neighborhoods and
technology. To have a good research design, several questions must be taken into consideration.
These questions are: 1) How are we collecting data? 2) What sort of analysis will we do for
collecting data? 3) What sort of results are we expecting to get from these data?
The ideas of this study are derived based on the hot climate in the United Arab Emirates, and
the data was collected by measuring air temperatures at different times of the day. In Hor Al Anz
we can see between each building a longitudinal way called the Sikka, which huge numbers of
people standing there.
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It is necessary to consider two important aspects of the research, first, the public's
satisfaction with the proposed design strategies and the restrictions imposed on the
implementation of these proposals as a result of their general acceptance or rejection.
The study included four types of elements and methods. First, General tours to measure
temperatures in the neighborhood and to know the directions of shade on buildings, especially
in the Sikka area. Second, secondary data by searching data through some government
authorities’ websites, such as Dubai Municipality, google Maps, Stakeholders, Dubai statics
center, and RTA (Roads and Transport Authority) searching statistical data and reports.

Figure 6. Hor Al Anz Population & Number of Buildings from Dubai statics website

Third, studying similar solutions for different neighborhoods from Literature Reviews
which were already made by the same methods or different methods, to identify which solutions
will be more effective and compatible with the problems of Hor Al Anz neighborhood. Finally,
doing Decision Making knowledge to generate different options where the "best" one isn't clear,
then analyzing these options, propose the best solution from this decision.
11

“The researcher can know the successful solution and what can make a failure of the research”.
Based on the above research studies and investigations for the problem statement, which
contains all people needs and experience in the Hor Al Anz neighborhood:


The data analytics tools which are collected from government authorities’ websites, and
the literature reviews studies we can conclude that a smart strategy of covering some
pedestrian paths is corresponded greatly to Hor Al-Anz neighborhood, due to the large
presence of Sikka's between buildings, which can be used as pedestrian paths using the
technology of smart shading in them.



A strategy can also be used to light the Sikka's in the neighborhood due to the lack of
adequate lighting in these areas of Sikka's. This Power generation by providing modern
and green technologies that allow the generation of electrical energy from the electricity
because it is connected to solar panels and LED lights, which is saving the light in the
morning and helps to generate it once the night comes.



In addition, the strategy of repairing and rectifying the damaged walls with new smart
materials can be worked in the researcher study.

Figure 7. The Sikkas between building which we can propose the electronic shade on it. (Day Time).
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Figure 8. The Sikkas between building which we can propose the electronic shade on it. (Nighttime)

1.5.

Sources of Data for the Project:

The main concept is to get Sources of Data for the Project for the research questions for
the problem statement based on collecting the data into the types of research which is helpful in
the success of the research and support it with ingredients that can be used in the future.
Information is collected from different sources according to the type of information collected
and required for research. This required information is divided into four types:
1. Statistical information: which is collected through some government authorities’ websites
like Dubai Municipality, Dubai statics center, google Maps, and RTA looking for statistical
data and reports.
2. Field information: which is collected by making general tours to know the temperatures
and dark places in the neighborhood.
3. Research information: that is collected from Literature Reviews, which shows similar
methods implemented in other countries or regions.
4. Information about the selected smart tools and sensors can be collected from the
implementing companies directly or through their websites on the internet.
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Figure 9. Dubai Municipality Hor Al Anz
branch

Figure 10. Dubai statics center

The study uses different methods to test the objectives set. Initially, detailed information
about the positioning conditions, materials, dimensions, and elements were gathered and
documented using the Google Earth maps website. Then, the investigation study covers the
atmospheric conditions of the neighborhood (Data environmental at different times) and its
influence on pedestrians (spot measurements). Moreover, realistic analysis, using Initial
conceptual sketches and 3d shots by using 3d max program, analyzes Sikka's environment during
the journey.

1.6.

Limitations of the Study:

The method of data collection may cause some of the limitations of the study in obtaining correct
information, especially if the collection of information is through conducting surveys and
interviews with people, as they may be in a hurry and therefore the information is inaccurate.
Through the study, some challenges emerged that caused some limitations in the study, as
follows:


There are many advantages to conducting studies on the area, whether about
residents, workers, or shop owners, by collecting information from the internet,
but these samples of information are limited because most of the people were
giving similar opinions.



Time also represents a strong limitation for the study, as the priority of research
will increase if the time of collecting the data also increases.
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The study usually begins when the literature review affecting the research is
identified, but there is no possibility of access to a larger body of scientific
literature; therefore, access to literature is somewhat of a limitation.



The lack of previous studies on the Hor Al Anz neighborhood is a limitation.

2. Chapter 2 – Literature Review:
More than the world's population lives today in cities, which shows some challenges that
should be overcome by using new smart methods and solutions; these solutions differ from one
city to another according to the requirements and needs of each city.
Governments can take advantage of digital transformer technologies and modern smart systems
used in developing the cities services, such as creating metro stations and smart trains, creating
a technological infrastructure for residents and those coming to it, as well as making smart
applications for the citizens in cities, such as ordering a car, facilitating the movement of tourism,
or renting bicycles. Also, in some smart cities, an ecosystem and business models are used to sell
online tickets.
Literature reviews are usually divided into two types. First, which explains the theoretical
background of the things which have already been implemented in general about smart cities
from solutions, technology, and strategies, while the second type explains similar and specific
solutions to which have already been implemented in other places. By using the literature review,
it is possible to summarize all the research related to smart cities, select a limited number of
these studies, and focus on them to reach appropriate solutions that are consistent with my
objective as follow:
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2.1. “The Debate over Neighborhood Density in Dubai: Between Theory and Practicality” by
Khaled Alawadi and Ouafa Benkraouda.
According to a study published by Frontiers in Urban Planning about “The Debate over
Neighborhood Density in Dubai: Between Theory and Practicality”, a focus group study was
conducted to have a clear idea to show the opinions of specialists and government officials on
how to develop Dubai neighborhoods by reducing population density in certain areas, because
density affects economic and social conditions. This research focuses on construction methods
and road distributions. Anne Vernez Moudon (1997) explained in this research that urban
transformation must be studied before starting any new design by studying density, street
planning, land use, land size, classification of blocks, and building forms. (Alawadi, 2017)

2.2. "Walking the superblocks: Street layout efficiency and the Sikkak system in Abu Dhabi "
by Martin Scoppa, Khawla Bawazirb, Khaled Alawadia,
Referring to the article “Walking the superblocks: Street layout efficiency and the Sikkak
system in Abu Dhabi", In this article, we see Abu Dhabi's strategy to manage its rapid growth
through clear planning and design methods. It also shows the role of "Al-Sikkak", which are
narrow roads between plots of land or between buildings, which provide effective and direct
pedestrian routes in residential communities and also provide direct ways to move between
streets. The presence of Sikkak helps to provide efficiency in the road and street networks and
to facilitate the movement of pedestrians. This study can be useful in our current study due to
the abundance of Sikkak in the Hor Al Anz neighborhood. (Martin Scoppaa, 2018)
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Figure 11. The Sikka between buildings

2.3. “Designing Efficient Smart Home Management with IoT Smart Lighting: A Case Study”
by Tran Anh Khoa, Le Mai Bao Nhu, Hoang Hai Son, Nguyen Minh Trong, Cao Hoang
Phuc,2 Nguyen Thi Hoang Phuong,2 Nguyen Van Dung,2 Nguyen Hoang Nam, Dong Si
Thien Chau, and Dang Ngoc Minh Duc.
The article emphasizes that the smart systems, which are consist of Internet of Things
solutions and modern smart lighting systems, appeared by using the ecosystem in combination
with the infrastructure, as shown in Figure 12 below. These systems work via mobile applications
or websites. This type of lighting is also used in smart buildings, smart cities, smart offices, and
smart homes. (Tran Anh Khoa, 2020).

Figure 12. Smart Lighting by IOT
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2.4. “Legal Tools for Achieving Low Traffic Zones (LTZs): LEZ, ULEZ & Congestion Pricing in
the U.S. Law Context” by Amy E. Turner.
The article underlines that emerged for one of the smart solutions is The ULEZ “Ultra Low
Emissions Zone” in central London, which operates 24 hours a day, all days of the week, which
allow the passage of all cars, and if a car is found emitting any exhaust, a fine is applied (Figure
13). This service helps improve air quality and reduces air pollution and congestions. (Turner,
2020).

Figure 13. "Ultra-Low Emissions Zone" in London

2.5. “Smart Umbrella: A Way to Beautify Future Smart Cities” By Allah Dad, Asif Mahbub
Karim, FCGIA, Tariqul Islam Chowdhury, Md. Ashraful Hasnaen Chowdhury
This idea of the smart umbrella seemed which may open up on its own utilizing sensory
signal during the rain on huge opening spaces of urban communities as parking vehicle’s,
pedestrians, outside buildings, cafes furthermore, for individual needs with a choice of
connectivity with Wi-Fi, USB, and Music App. For enjoying rain along with beautification factors
for cities. During this research paper author proposes a smart umbrella for smart future cities as
far as opening up itself utilizing sensory signals at the time of rain over car parking, canopies,
large open spaces furthermore, ready to close itself as rain goes down. These wonders also help
in getting sufficient daylight after rain which helps in evaporation measures as well. Not just
technological viewpoint, tasteful perspective will be added by utilizing specific topics, colors,
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patterns with connection to the request of space which adds beautification of cities in terms of
added values or created ambiance for a specific reason.
Similarly, the author additionally visiting suggest a sensible umbrella for people with
configuration patterns, colors which help them to attach with Wi-Fi, USB, Music Application
effectively all together that it can able user to enjoy the rain . (Dr. Allah Dad, 2020).

Figure 14. Automatic car parking shed

2.6. “Smart Bicycles in an Urban Area: Evaluation of a Pilot Scheme in London” by Robert B.
Noland and Muhammad M. Ishaque, Imperial College, London.
This article explains the importance of motorized bicycle systems in enhancing mobility.
A pilot system was run in London in August 2004 called the London Borough of Hammersmith
and Fulham to serve densely populated areas. A separate bicycle traffic network has been
developed by adding a system of digitizer technologies, an electronic signal that sends
messages on screens that are displayed on bike paths in front of cyclists, as well as travel
times and road works periodically displayed on these screens. (Ishaque, 2006).
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Figure 15. Smart Bicycles in an Urban Area in London

2.7. “Textile Roofs 2016” by Prof. Dr.- Ing. Rosemarie Wagner and Dr.- Ing. Bernd StaryArchenhold Observatory Berlin.
In this article, many examples of lightweight design/architecture views are shown for many
designers, each designer has a specific implementation method that differs from others, but they
all agree on stability, utility, beauty, and sustainability. We can see some examples implemented
by a lightweight method such as the outdoor shades in the Mosque of Medina, Saudi Arabia 1991,
the Solar powered umbrellas 1987, and the future project for Schlossplatz in Stuttgart which was
designed by Mustafa Rasch. (Stary, Textile Roofs 2016, 2016).

Figure 16. Smart Shade in Al-Madinah Saudi Arabia
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2.8. “Smart Walk: Case Studies on Hybrid Power Generation System of Piezoelectricity and
Solar Power” by Ramzi Saifan, Layan Abu Ali, Areej Abu Shreikh, Sharhabeel H.
Alnabelsi.
The above-mentioned article discusses how renewable energy appears with new and
innovative techniques for generating electricity by integrating some piezoelectric elements and
solar panels on the sidewalks to generate electricity, where electricity is generated directly
whenever a person passes on the pavement installed on the sidewalk as well as from solar panels.
The first model contains several piezoelectric cells that are installed in the underside of the tiles
and a solar panel that generates energy. The electric cells start working when a person walks on
the tiles. Moreover, solar panels are used to generate solar energy as well.
The previous example was implemented at the main gate of the University of Jordan, as
it contains the largest pedestrian traffic, which amounts to 18,318 students per day. This design
has achieved a high rate of lighting savings of 91%.
In addition, using clean energy and technology, which is called the Pavegen V3
technology. This energy depends on the weights of people during movement and walking and
turns off during a certain time that can be reset after leaving the place (Figure 17). This is a
sustainable, clean energy-saving technology. This kind of tiles is used to inspire pedestrians how
to think and save energy. We can see this kind of technology in many countries such as ABU
DHABI airport, London, the USA, and Spain. (Saifan, Ali, Shreikh, & Alnabelsi, 2019).

Figure 17. Floor smart lighting
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2.9. Smart Technology Impact on Neighborhood Form for a Sustainable Doha by Soud K. AlThani, Cynthia P. Skelhorn, Alexandre Amato, Muammer Koc, and Sami G. Al-Ghamdi
According to this article, the study focuses on the importance of neighborhoods in cities
and how to develop and improve them by improving living and increasing the possibility of
walking. The emergence of technology led to the advancement of the city in terms of social and
sustainability by studying the density of neighborhoods and how to develop means of
transportation and transportation and reconsidering the development of neighborhoods with
low income and density.
This paper shows an investigation of Doha's areas and progressed transport and
communication innovations, also to the blending of those advancements with the actual
assortment of neighborhoods. Then, at that point, the paper examines the impacts of such
innovations on the future sustainability of the town of Doha and its areas. This examination is
predicated on a Delphi study to deal with the qualities of a neighborhood and to detect a good
plan. (Soud K. Al-Thani, 2018).

2.10.
Smart Materials in Architecture: Useful Tools with Practical Applications or
Fascinating Inventions for Experimental Design? By Bogusława Konarzewska.
As a result of the great progress in the development of building engineering, new smart
materials have appeared in architecture that is characterized by their adaptation to the
surrounding environmental factors. This material is characterized by the preservation of color,
properties, and conditions.
Also present a feature of glow wallpaper -in-the-dark, convertible glass walls, self-repairing
concrete that withstands high temperatures, as well as highways in power generation. The
emergence of these materials helped to provide aesthetic and environmental gains. This article
presents the most essential, chosen instances of such materials and inspects what benefits they
could offer. This study is useful in neighborhoods that contain walls that need restoration and
repair. (Konarzewska1, 2017).
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Figure 18. Smart Material on the Façades of Contemporary Buildings

2.11.

A Smart Bus Tracking System Based on Location-Aware Services and QR Code by

Süleyman Eken and, Ahmet Sayar.

Based on the above-highlighted article we can notice in the article that the smart bus system
has appeared to reduce the problems of public transport in crowded places. This system can work
in all smartphones which contain a QR, where the person can scan the QR in bus stations to find
out the dates of movement and arrival and their locations. He can also receive free notifications
of the expected arrival dates by messages. The C4.5 (a statistical classifier) algorithm was used to
estimate arrival times with Google GPS to find out the route of the buses. This study is useful in
crowded neighborhoods because of their continuous use of buses. (Eken & Sayar, 2014).

Figure 19. The architecture of a web-based smart bus stop system
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2.12.

SMART SOLAR POWERED TENT:By Rahul Sridharan, Maruti Sriram, Rajkumar.E.

The above article indicates that environmentally friendly solutions must be found without
causing any damage to nature by including smart engineering techniques. This product was
developed for the tent to operate on solar energy to provide electricity because it contains solar
panels and LED lights to provide light; the use of solar energy in lighting also contributed to killing
bacteria through ultraviolet rays. It has also been producing enough power to provide users with
lighting, heating, Wi-Fi, and many other safety features. The main goal of this product was to
produce green energy. (Rahul Sridharan, 2021).

Figure 20. SMART SOLAR POWERED TENT
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3. Chapter 3- Project Description:
Hor Al Anz area is located in the heart of Dubai, which is located in an area (1,751 Km2) that
contains all public services such as residential areas, transportation, mosques, schools,
restaurants, offices, and shops.
Hor Al Anz is a low-income neighborhood that lacks a lot of factors to make it walkable. Having
dark streets and alleys at night discourages people from going out at night, and summer in a hot
arid country like U.A.E. makes going out in the daytime difficult. With the hot and dry weather
plus the scourging heat of the sun, without proper shading, people choose to stay indoors. Hor
Al Anz has some Sikka's which help shorten the walk for the long residential blocks of the area. It
also gives faster and better access from one bock to another, but these areas are not properly lit
at night. The researcher wanted to focus on the Sikka's which connect the inner neighborhoods
to the mosques, supermarkets, and to the public utility vehicles like buses that go around the
area.
A world-class development shaped by the core value of Hor Al Anz Sikka's enhancement:


Innovation: (to bring happiness).



Responsibility: (to society).



Collaboration: (to become stronger).



Delivery: (to leave a legacy).

3.1.

Innovation: (to bring happiness):

The proposal offers a particularly inventive approach of merging the landscape with the
architecture smart features creating an open, flexible, green working environment for all.
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3.2.

Responsibility: (to society):

Hor Al Anz neighborhood pillars and aspirations optimize resources sustainability while
ensuring the pursuit of excellence in delivering quality in the built environment for a long-term
development legacy this is by having Sustainable, Healthy, and Profitable smart proposals such
as the researcher proposal for the smart shades in the Sikka's as it is most important area using
for the walkability crossing the roads. The responsibility is to implement smart strategies into the
designs that consider the effectiveness of the people who use the spaces, natural resource
consumption. All of this can be achieved through three main goals: Reducing the carbon
footprint, creating healthy walkability places, and the design of efficient shades.

3.3.

Collaboration: (to become stronger):

The proposed design strategy focuses on the connectivity of landscape and all spaces and
places for people through the Sikka's. The proposal seeks the creation of a fully integrated
environment where people meet, engage, and collaborate.

3.4.

Delivery: (to leave a legacy):

The proposal seeks to provide a rich and engaging environment for people in the residents,
customers, labor, and shop owners. While delivering a proposal of quality-focused on the longterm legacy aspects of the urban realm and the enhancement of the Hor Al Anz neighborhood. It
is designed to create economic, efficient environments, which provide flexibility and adaptability
for all user groups.

4. Chapter 4- Project Analysis:
4.1.

Concept Design Analysis:

Walkability plays an important role in sustainability. It benefits health, the environment, and
the economy all in one place. It also increases people’s physical activity and decreases the use of
the automobile in the community, by encouraging people to walk through better footpaths,
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proper shading, and better lighting in the area. This helped to provide a safe place for people and
pedestrians, and a walkable community improves the way people live and gives them a better
quality of life. The presence of a large number of Sikka's in Hor Al Anz neighborhood helped the
pedestrian individuals to increase their movement between the buildings and the streets, which
helped the researcher to find an idea to develop the Sikkas to become a qualified and usable area
for walking by individuals.

Figure 21. Hor Al Anz Sikkas (green)

There are two bus routes in Hor Al Anz which people frequently travel from and to Hor Al
Anz, these two routes connect the internal roads in the residential area with the public
transportation especially at night to make a safe walk for the people who live far from the bus
stop. (Dubai, 2021).

Figure 22. Hor Al Anz Bus Routes
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The original concept design provides a development proposal that combines 3 zones, as
shown in the following figure 23. The Sikka's areas in the Hor Al-Anz neighborhood are divided
into three stages according to their proximity to the bus routes, where (Zone 1) represents the
red zone, which has the majority buses routes in the neighborhood, while the yellow zone (Zone
2) represents the middle zone where The traffic of its buses is medium, and finally, the
development of the blue area, which represents (Zone 3), this area is a bit far from the buses
routes. (Dubai, 2021).

Figure 23. Hor Al Anz area zones

4.2.

Conceptual Design Matrix for Sustainable Urban Form Principles:

The point of this analysis is to research the sustainability gaps in the regular urban
structure of social housing neighborhoods that new plans are visualized to connect.

4.2.1.

Density/ Compactness Principle:

Many studies have indicated that urban development targets lifestyles, but this requires highcost savings. We can say that one of the factors that make cities economically and
environmentally sustainable is the provision and maintenance of services such as water, sewage,
electricity and, telephone services.
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Studies indicate, the higher the population density in the cities, causes the lower the energy
use by 30%. Accordingly, one of the factors which are helping to provide environmental
sustainability is public transportation and walkability, as well as reducing the driving for long
distances to reach specific destinations. This study shows the importance of walkability for
providing environmental sustainability by developing the Sikkas in Hor Al Anz by proposing smart
solutions such as smart umbrellas with solar panels.

Figure 24. Hor Al Anz Population Density

4.2.2. Accessibility Principle:
The accessibility of public space is largely determined by the design of the urban grid. It is
about the easy accessibility to the public spaces and services such as streets, parks, squares,
hospitals, restaurants, mosques, and shops by using public transportation or by walking.
In Hor Al Anz neighborhood the local services and facilities are centrally gathered around the
transport node as we can see below on the map, this leads to easy accessibility to the public
space even for the less mobile category. Sikka's areas are considered as the easiest access to the
public spaces and services like shops, restaurants, metros, bus stations, and mosques. The
efficient public transport provides access to district the city centers, also the bus station linking
neighborhood clusters and services together which can be accessed through the Sikka's.
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Figure 25. Hor Al Anz Local services and facilities are centrally gathered around the transport node.

4.2.3. Mobility:
Mobility is defined as the potential for movement and the ability to get from one place to another
using one or more modes of transport to meet daily needs. While transport (including vehicles,
infrastructure and, traffic rules) is the instrument that is required for the concrete realization of
mobility. Besides, when safe, fast, and affordable transportation for all city citizens is available in
the city or the neighborhood it helps them to reach the area they want easily and conveniently.
When it comes to Hor Al Anz neighborhood, there are many types of efficient, coordinated, fast,
comfortable, and inexpensive public transportation is available there, which provides access to
district the neighborhood center easily. For example, metro, van, and buses. It is easy to reach
this public transportation by passing through the Sikka's in the area, which is considered as a
strong link between the streets of the neighborhood.
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Figure 26. Hor Al Anz Bus routes and Metro stations.

4.2.4. Mixed-Use:
The study of land use in the neighborhood has received the attention of many city scholars,
whether from geographers or other city planners, and the importance of this topic lies not only
as a distributional aspect but also because it is one of the forms of spatial difference in activities
within the city. The pattern of land use in any city is a product of the historical development that
the city has undergone in a long period, and the current land use picture of any city is a reflection
not only of the current space requirements but rather a reflection of accumulated and increasing
factors and needs over some time. It is clear from the study of the use of the land in Hor Al Anz
neighborhood that the land used is the dominant area in the neighborhood, while the unused
space occupies only a very small percentage of the land. In the neighborhood, we can see the
various uses of the land as residential use, commercial use, educational use, health use,
administrative use, religious use, parks use, and literal use. It is easy to reach all these uses places
from the neighborhood by the Sikka's. (RTA, 2021).
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Figure 27. Hor Al Anz Mixed-Use Analysis

4.3.

Tours Investigation Analysis:

A pilot study that features measurements, and observations, was conducted for several
months to help the formulation of the present framework. the particular fieldwork tours cover
five months (May 2021 until October 2021), which involves environmental monitoring,
pedestrian observations, and experiments. (Accuweather, 2021).
From 6:00 am To 12:00 am

From 12:00 am To 6:00 am

May 2021

42- 45 ° C

30- 32 ° C

June 2021

42- 46 ° C

30- 34 ° C

July 2021

42- 46 ° C

30- 34 ° C

August 2021

43- 48 ° C

30- 34 ° C

September 2021

42- 46 ° C

30- 34 ° C

October 2021

42- 45 ° C

30- 32 ° C
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4.4.

Secondary Data Analysis:

By using different methods to test the objectives set, detailed information for the positioning
conditions, materials, dimensions and elements were gathered and documented, in addition
studying the transportation ways to and from Hor Al Anz through metro stations and Bus routes
using Google Earth maps website. (Dubai, 2021).

Figure 28. Hor Al Anz Metro station and Buses routes through Google Earth Maps Website

Figure 29. Hor Al Anz Area, Population Density and No. of Building through Dubai Statistics Website
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4.5.

Similar solutions Analysis (from different neighborhoods):

4.5.1. Shadecraft’s Solar Smart Patio Umbrella has Built-in Cameras to Click PhotosLos-Angeles based robotics startup- the USA
These umbrellas are made by electronic movement with the sun to provide a sufficient
amount of solar energy and shades. The Sunflower canopy comes complete with LED lighting,
camera, charging facility, GPS, and has built-in sensors that monitor humidity, wind speed, and
air quality. This umbrella works with the Internet of Things and solar energy, and it can also have
additional solar panels. (Jasta, 2017).

Figure 30. Motorized parasol tracks the sun, Portable solar panels- Los-Angeles- USA

4.5.2. SOLAR UMBRELLAS- TYPE EC - SOLAR UMBRELLA- Switzerland- Europe
The Type EC - Solar parasol consists of the classic tulip umbrella, which is characterized by
using the best materials, as it combines a tulip umbrella with a solar umbrella, and this helps to
harvest solar energy through the covers attached to the amplifier. Some of these umbrellas
benefits, the possibility of opening and closing them automatically, all components are resistant
to water and corrosion, the gearbox does not require maintenance, it has solar lighting collected
from solar energy through photovoltaic panels, allows water to drain below ground level, and it
can also resist wind speed up to 60 km/h. (MDT-TEX, 2021) (TEX, 2021).

34

Figure 31. SOLAR UMBRELLAS- TYPE EC - SOLAR UMBRELLA- Switzerland- Europe

4.5.3. Umbrella-SMD-Waterproof-IP65-Outdoor-50W-100W-150W-200W-LED-StreetLight- China

Yangzhou Best Energy Technology Co., Ltd. is the manufacturing company for this
umbrella. It's considered the most professional solar energy company in China. This electronic
umbrella works on solar energy as it provides full power for the first 4 hours. After 4 hours, the
system will automatically reduce the power according to the power. The cost of one unit of this
Umbrella is the US $3,000-5,000 / Piece. (Jiangsu, 2021).
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Figure 32. Umbrella- SMD- Waterproof- IP65- Outdoor- 50W- 100W- 150W- 200W- LED- Street- LightChina (On the City)

Figure 33. Umbrella- SMD- Waterproof- IP65- Outdoor- 50W- 100W- 150W- 200W- LED- Street- LightChina (On the Garden)
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Figure 34. Umbrella- SMD- Waterproof- IP65- Outdoor- 50W- 100W- 150W- 200W- LED- Street- Light- China (Specification)

4.5.4. Prosopis cineraria - (L.) Druce United Arab Emirates
Prosopis cineraria are one of the most heat and drought-resistant types of trees, which
caused its planted in most countries where the temperature increases because it helps to resist
desertification and high temperatures. It is also characterized by its ability to absorb
temperatures, carry strong winds, and grow in poor soils. Prosopis cineraria is an evergreen tree,
despite the surrounding conditions. It gives a high aesthetic appearance, which is recommended
to be planted in villa gardens to give a beautiful green appearance. (Future, 2020).

Figure 35. Prosopis cineraria tree
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4.6.

Decision Making Analysis:

Decision Making analysis knowledge to generate different options where the "best" one
isn't clear, then analyzing these options, propose the best solution from this decision.
Usually, the easiest application for the tools to help is to make some decision, so the question
might become: What is an interesting, non-obvious decision you could analyze about this topic?
Often, it could be a choice between multiple options. Based on that the researcher might ask:


Is it a good idea to have solar integrated into the shades at all?



Would it be cheaper to have the shades added as normal shades and then have the solar
on the roof of the building next door?



Have the solar in a central solar plant outside the city?

To answer the above questions, some other things to consider:


One way to frame options is to set them up to deliver the same benefits, then compare
the different costs. So, in this case, creating different options that all provide shade, and
all provide the same amount of solar energy (for example, putting solar on the shades
versus a few solar panels on a nearby building versus a few solar panels at a big facility).
In that framing, all options provide the same services (shade and a bit of electricity) and
then compare them mostly on cost (and maybe bureaucratic complexity, or other "soft
costs").



The bureaucratic/"soft" element might be something worth spending time on here.
Usually, having solar embedded into things like shades is more expensive - the oddly
shaped panels are more expensive and then each shade needs to be electrically
connected to something, etc). And usually, the most efficient way to make solar power
is at a giant facility, like the one outside of Dubai. But there are sometimes other
obstacles. For the giant facility, it may be the case that it is hard to move the power into
the city, where a local generation source would be ideal. Estimating the cost by attributing
some of the transmission cost to each kWh moved from the facility into the city should
be considered. Putting solar on the buildings may be complicated by ownership issues or
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permits or things like that. So sometimes the solution that seems cheapest from a purely
technical view could be a lot of trouble in other ways. And paperwork, permits, and
coordination have real costs, so it is sometimes better to go with a more expensive but
simpler solution.

4.7.

The Used Techniques in the Research & A brief discussion of the
reason of choosing a particular technique:

After doing all the previous studies such as, Literature Review, Methodology, Similar previous
examples, and Decision Making Analyzes to clarify the choice that is most appropriate to the
installation of electronic proposed umbrella in the research, we can determine the technique
that should be used by combining two types of umbrellas which were used in the previous
examples, namely Shade craft’s Solar Smart Patio Umbrella and SOLAR UMBRELLAS - TYPE EC where the umbrella idea is taken from the example of Shade craft’s Solar Smart Patio Umbrella
and the solar idea is from the example of SOLAR UMBRELLAS - TYPE EC. The proposed umbrella
can be opened automatically utilizing sensor signal during the sunrise time and the rain time.
Electricity can be generated through the solar panels and the light switch on automatically at the
sunset time.
Some trees of the type Prosopis cineraria can be added, which is helps reduce pollution and
build a clean environment. Moreover, the ancient history can also be revived by adding some
wooden Mashrabiyas on the Sikka walls to show the old Dubai environment.
After making Decision Making Analyzes for the previously available options, we can confirm
that choosing to build a solar panel over the electronic umbrella is the best choice, because the
other two options require a higher cost and more approvals and permits, for example, if the solar
panel's connections are in an area outside Dubai, it will need to transfer electricity to the
neighborhood, which it causes a high cost, also if the solar panel is on the roofs of neighboring
buildings, this will need to obtain approvals from the building owners, as well as the possibility
of renting the roof itself. Thus, the best option remains to place the solar panel directly above
the electronically foldable umbrellas. In addition, smart cameras can also be installed inside the
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electronic umbrella stand (2 per in each Sikka not in all umbrellas) to take possible security
measures such as theft and other attacks, through closed-circuit television (CCTV) monitoring
systems. This system can be obtained through CCTV Dubai company or AL SHIRAA company. The
cost of one camera is the equivalent of 700 dirhams, including installation, including some
permits from the responsible government authorities, which are required (Dubai C. , 2020). (UAE,
2018).

Figure 36. Proposed Plan showing the smart umbrellas

Figure 37. Proposed Electronic Foldable Umbrella with Solar Panel
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4.8.

Sketches Work Shots:

Figure 38. Proposed Electronic Foldable Umbrella with Solar Panel Sketches

4.9.

(3D) Work Shots (Day & Night):

Day

Night

Figure 39. Proposed Electronic Foldable Umbrella with Solar Panel
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Day

Day

Night

Night

Figure 40. Proposed Electronic Foldable Umbrella with Solar Panel (3D Shots Day & Night)

4.10.

The results expected/ Project Deliverables:

According to the Open sources, Literature reviews, methodology, and Project analysis
method(s) for all these studies, the results expected/ Project Deliverables after carrying out these
analyzes are:


No expenses are required for the project as all the collected information will be passed
on the Data Collection



A complete analysis and strategic solutions that include all the needs required for the
Sikka's in the low-income Hor Al Anz neighborhood in Dubai can be as a project
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deliverable to develop guidelines (maps, documents, and drawings) to improve the lowincome neighborhood studies.


As a material deliverable, electronic umbrellas can be used to protect pedestrians from
high temperatures and smart CCTV systems to measure the Safety and Security
environment.



Renewable lighting resulting from solar panels, which is considered smart lighting
because it does not cause any kind of environmental pollution and it can help in saving
the electrical energy used.



Making improvements in the Sikka walls by repairing the existing walls and installing some
Mashrabiyas that revive the ancient historical buildings.

Figure 41. (Before and after) views for Hor Al Anz Neighborhood Sikkas
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4. Conclusion:
Hor Al Anz neighborhood is considered a vibrant and spirited community in the country as
most people depend on driving their cars instead of walking in all Dubai except Hor Al Anz; it was
interesting to think about how to develop this neighborhood based on the most characteristic
the neighborhood itself, which is the walkability, as the walkability plays an important role in
sustainability. It benefits health, the environment, and the economy of one’s place. It also
increases people’s physical activity and decreases the use of automobiles in the community, by
encouraging people to walk. Providing better footpaths, proper shading and better lighting in the
area helps in making a safe place for the people and the pedestrian, using studies that clarify the
requirements and needs of individuals. Overall, having a walkable community improves the way
of living of the people and gives them a better quality of life. Hor Al Anz is a low-income
neighborhood that lacks a lot of factors to make it walkable. And since all Sikka's area is one of
the areas where people stand continuously, the proposed solution will contribute to solving the
problem of these areas during the day, as it is very sunny and at night, as it is very dark. The
proposed solution is an initial step in smart planning solutions. Hor Al Anz has many Sikka's, which
help shorten the walk for the long residential blocks of the area. It also gives faster and better
access from one bock to another, but these areas are not properly lit at night. The Sikka's usually
connect the inner neighborhoods to the mosques, supermarkets, and to the public utility vehicles
like buses that go around the area.

Figure 42. 3D Shot (Night view)
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5.1.







5.2.

Objectives and Outcome:
Communication: by creating and communicating thoughts and understanding the difficult
issues.
Critical thinking: by developing a habit of mind characterized by complete investigation
and expectation of issues, ideas, artifacts, and events before accepting an opinion or
conclusion.
Critical Reasoning: by understanding the ideas with synthesis and transference to new
complex situations.
Problem-Solving: design, evaluate and execute a technique to answer an open-ended
question or achieve desired objectives.
Ethical Reasoning: Judge right and wrong human conduct based on personal values, social
contexts and, applicable professional guidelines professional focuses.

Recommendations:

The most important recommendation that must be taken into consideration to develop the
old neighborhoods is the entry and exit points to the neighborhood to facilitate traffic, trying to
design entry and exit points to facilitate all individuals easily to reach their main service places
such as offices, schools, parks, malls, medical facilities, mosques, and restaurants.

5.3.

Future Work:

Among the future work that must be considered when developing the Hor Al Anz
neighborhood is the needs and requirements of individuals in the neighborhood itself, such as:


Re-planning the streets using modern smart technological methods.



Treating noise levels, traffic, and public transportation.



Measuring levels of security and protection, and parking lots.



Following the methods of green laws such as water, electricity, and the requirements
of lush green areas.
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